DEC-22-2006 FRI 05:20 PM 



FAX NO. 



Application No. 09/331 ,723 
Amendment dated December 22, 2006 
Reply to Office Action of November 22, 2005 



Docker No.: 2185-0156P 



AMENDMENTS TO THE CLAIMS 



1-47. (Cancelled) 



48. (Currently Amended) A method of conferring resistance to protopoiphyrmogcn 
oxidase-inhibiting herbicides upon plants or plant cells, comprising introducing a DNA fragment 
or a plasmid containing the DNA fragment into plants or plant cells or algal cells, wherein said 
DNA fragment has the following characteristics: 

(1) said DNA fragment is 2.6 to 13.8 kb in length; 

(2) said DNA fragment has a sequence that can be detected and isolated by DNA-DNA or 
DNA-RNA hybridization to a nucleic acid sequence that is complementary to a nucleotide 
sequence encoding the amino acid sequence of SEQ ID NO:l. wherein said DNA-DNA or DNA- 
RNA hybridization occurs under 2X PIPES buffer, 50% deionized formamide, 0.5% (w/v) SDS, 
500ug/ml denatured sonicated salmon sperm DNA at 42°C overnight; and said DNA fragment 
remains hybridized after washing in 0.2X SSC, 0.1% (w/v) SDS at 68°C[[ J|; 

wfcefeka said sequence DNA fragment encodes an amino acid sequence in which *e 
an amino acid at the a position corresponding to position 13 of SEQ ID NO:l is an amino acid 
other Ulan valine; and 

<^-(4^ said DNA fragment has an ability to confer resistance to protoporphyrinogen 
oxidase-inhibiting herbicides in plant or algal cells when introduced therein. 



• 49. (Previously Presented) [[A]] The method 

or algal oclla ^cording t o claim 48. wherein said DNA fl-ag meH^-4 : taB-^e-^&llowing 
(1) sai d DNA fra g 
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(2} said DNA fra fimefl^h aa u j^ q u c u to that o n n h n rirt wted and i s olat ed by DNA 

SNA-or DNA IOTA hybridiggtaHfr* the nucleic acid sequence thaMfi-eeffiplcmontory to a 
ftncodinP the amino acid sequent nf srq ID NQ:1 is the nucleotide sequence of SEQ TD NO:4, 
wtoew-s akl DNA DNA or DMA FNA h yferi&aati au u ua u u t mdm 2X P TPF P hn ffrr. S0% 
dec ked formamido, 0.5% (W^ ) SDS, 500ng/ml Jc JiaLuib d , o uicatcd nlmn n npcrm DNA at 
42°C ov e rnight; ond :aid DMA rnc"™' r " 1111 1 H 1 " ^^ 1 tiflt -' 1 w mrri nft in °- x ssc » Qll% 
frw fr) D BS at u ^C, wherein q u id seq ue nce onoodes an a min o a u id j ih u u m -l in w hic h t ho nmrno 
aekl u l U m . p uoitiu u duiimpundiim imil t inn 1 1 n f SEQ ID NO:l io an amino arid other than 

(3) ;aid DMA f ra g m ent hni nn ^"*y ift - annfer roointanco to pr ot oporphyrinogon 
wudub u u dubi ti ugh oib icidcs in p lan t n r nlgnl o p l ts - whcn introducod therei n. 

50. (New) The method according to claim 48, wherein the plant is a dicot. 



51. (New) The method according to claim 48, wherein the plant is a monocot 

52. (New) The method according to claim 48, wherein the plant is the green algae 
Chlamydomonas. 

53. (New) The method according to claim 48, wherein the amino acid at the position 
corresponding to position 13 of SEQ ID NO:l is methionine. 

54. (New) The method according to claim 48, wherein said DNA fragment is 2.6 kb to 
3.4 kb in length. 
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55. (New) The method according to claim 48, wherein said DNA fragment is 2.6 kb to 
10.0 kb in length. 

56. (New) The method according to claim 48, wherein said DNA fragment is obtained 
from a genomic DNA of a plant, ot a plant cell or an algal cell. 

57. (New) The method according to claim 48, wherein said DNA fragment is obtained 
from an algal cell. 

58. (New) A plant or plant cells or green alga upon which resistance is conferred by the 
method according to any one of claims 48 to 57. 

59. (New) A method of selecting plant or algal cells upon which resistance to 
protoporphyrinogen oxidase-inhibiting herbicides is conferred, which comprises: 

treating a population of plant or algal cells, upon which resistance to protoporphyrinogen 
oxidase-inhibiting herbicides is conferred by the method according to any one of claims 
48 to 57, with a protoporphyrinogen oxidase-inhibiting herbicide in an amount which 
normally blocks growth of said plant or algal cells expressing only herbicide-sensitive 
protoporphyrinogen oxidase. 

60. (New) A method of controlling plants lacking resistance to protoporphyrinogen 
oxidase-inhibiting herbicides in cultivating fields of crop plants upon which resistance to 
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protoporphyrinogen oxidase-mhibiting herbicides is conferred by the method as described in any 
one of claims 48 to 57, which comprises: 

applying to said field at least one protoporphyrinogen oxidase-inhibiting herbicide in effective 
amounts to inhibit growth of said plants lacking resistance to protopoiphyrinogen 
oxidase-inhibiting herbicides. 
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61 . (New) The method according to claim 60, wherein the protoporpbyrinogen oxidase- 
inhibiting herbicides to be applied are selected from the group of compounds of the formula X- 
Q, wherein Q is selected from the group consisting of: 
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( FonmiU2) 



— N 



( Fonnubv 3 ) 



Y 



■ — N 



( Formate * ) 




O 
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H 3 C, 
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( Fotrouln < > 
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( FoirotilA 7 ) 
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( Formula 9 ) 



( Ffrnoub 10 > 



and X is selected from the group consisting of: 
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wherein 

A - H, halogen 

R - C,-C t alfcyU 

CyC« itkyayl 




) — COOP 



< FanntiU II) 



wherein 

A - H* hilfigcn 

b* as 

R'-H,CH 3 
ft - C r C»*lfcyl 

CrCctlkynyl 




A - H, twldfiai 



< Formal* 13 > 



r0~ 



wticreu 

A - fcitogea 

B - 0,S 

ft - C,-C» *l*yl, 

Cj-C| iUycyl 



£ FgrrnUia 14 ) 




A - fi halogen 
C]-C| a1frmyi» 



CO OR 



wherein 
A - H, halogen 
ft - C r C* *iVyJ. 
C>-C« nlkcnryl, 
C 3 -C| rikyuyl 



< ForcnuH 16 > 




C r C| ilkeayi 
Cj-Cf ilkynyt 



COOR 



A - H. hAlagca 
ft - CfC| «lkyt 

C a -C| mlicynyl 
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62. (New) The method according to claim 60, wherein the protopoiphyrinogen oxidase- 
inhibiting herbicides to be applied is selected from the group consisting of to compounds of the 
formula: 



a o 

a >>" 

NHS0 2 CH3 
( Fanaula 19 ) 




( Rirmula 20 ) 



^ R ~ (C 2 -C s altenyloxy) Q-C* alkyi 



( Formula 21 ) 




(Y >COOR 



wherein 

R - C r C ft ftlkyU 
Cj-C 8 aitkenyt, 
C r C 8 alkynyt 
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H,CiOt>CCH;:0 



( Formula 23} 



lactof ^n, 

[ M - ( « - chlaro - 2 - f luoro- 5 - propargy loxy > phenyl -3.4.5,6- 
tetrahydrapht hal irnide , 

pentyl (2 - chloro- 5 - ( cyclohex-l - sne- 1 . 2 - dicarboximidol - 

4 - f luorophenoxyl aceca te , 

7-fluoro-S- ((3. 4,5.6. -tetrahydro) phthalimido] -4- (2- 
propynyl ) -1 ,4 -benzoxazin-3 ( 2K) -one , 

6 . lU ,4 ( 5, S -teCrahydro)phch a limid 0 ]-4.(2-propynyl J -l. 
4-benzoxazin-3 (2H) -one, 

2 .,7-£lu=ro-3-oxo- 4 -<2-pr=Pvn y l)-3.4-dihydro. J H- 1 
b. M «««in-«-yllPerbydroi-ild«:otl.S-,] P yri<J l n.-1.3- 

dione, 

2- [ (4-chlor 0 -2-£luoro-5-propar 5y loxy)phen y l) perhydro- 
lH-l J 2 i 4-tria«olo-[l,2-alpyrid.«ih«-1.3-dxone. 

2-t7-fluoro- 3 -oxa-4-(2-propynyn^,4-dihydrc,-2H-l 4- 

• c 6 7 8-1 2 r 4-triasolo[4,3-alpyndine- 

benzoxaaxn-6-yli 5. « ♦ ' • a J -'- c ' 

3H-one, 
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63. (New) An isolated DNA fragment which has the following characteristics: 

(1) said DNA fragment is 2.6 to 1 3.8 kb in length; 

(2) said DNA fragment has a sequence that can be detected and isolated by DNA-DNA or DNA- 

RNA hybridization to a nucleic acid sequence that is complementary to a nucleotide 
sequence encoding the amino acid sequence of SEQ ID NO:l, wherein said DNA-DNA 
or DNA-RNA hybridization occurs under 2X PIPES buffer, 50% deionized foTrnamide, 
0.5% (w/v) SDS, 500 ug/ml denatured sonicated salmon sperm DNA at 42 °C overnight; 
and said DNA fragment remains hybridized after washing in 0.2X SSC, 0.1% (w/v) SDS 
at 68 °C; 

(3) said DNA fragment encodes an amino acid sequence in which an amino acid at a position 

corresponding to position 1 3 of SEQ ID NO: 1 is an amino acid other than valine; and 

(4) said DNA fragment has an ability to confer resistance to protoporphyrinogen oxidase- 

inhibiting herbicides in plant or algal cells when introduced therein. 

64. (New) The isolated DNA fragment according to claim 63, wherein the plant is a 

dicot. 

65. (New) The isolated DNA fragment according to claim 63, wherein the plant is a 
monocot- 
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66. (New) The isolated DNA fragment according to claim 63, wherein the plant is the 
green alga Chlamydomonas. 

67. (New) The isolated DNA fragment according to claim 63, wherein said amino acid 
other than valine is methionine. 

68. (New) The isolated DNA fragment according to claim 66, wherein the DNA 
fragment is isolated from genomic DNA of Chlamydomonas, and wherein a nucleotide 
contending to position 37 (G37) of SEQ ID NO: 4 is a nucleotide other than guanine in the 
sequence of the DNA fragment. 

69. (New) The isolated DNA fragment according to claim 68, wherein said nucleotide 
other than guanine is adenine. 

70. (New) The isolated DNA fragment according to claim 63 9 wherein said DNA 
fragment is 2.6 kb in length. 

71. (New) A plasmid comprising the DNA fragment according to claim 63. 
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